Evaluation of a new method for separating bone-type alkaline phosphatase
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Additional key phrases: wheat germ agglutinin; wheat germ lectin Alkaline phosphatase (ALP; EC 3.1.3.1) in human serum originates from at least four tissues (liver/ bone/placenta/intestine). Serum isoenzymes have been used as a marker for the altered condition of respective organs. In particular, bone ALP is usually elevated in the presence of increased osteoblastic activity, and correlates with other biochemical markers of bone turnover. I Methods based on electrophoretic separation, immunological assay, heat-inactivation, and other techniques have been widely used for quantification of the bone ALP isoenzyme in serum in routine analysis. Bone and liver isoenzymes are probably products of the same gene, and differ in isoenzyme. The test (Alkaline Phosphatase Isoenzymes, Boehringer Mannheim Yamanouchi Co. Ltd, Tokyo, Japan) utilizes wheatgerm agglutinin (WGA) as a precipitating reagent based on the principle described by Behr and Barnert.' The method involves mixing equal volumes of lectin solution (5 gIL WGA in 5 mrnol/L acetate buffer, pH 4·5 including 2% Triton X -100) and serum, incubation for 30 min at 37°C, and centrifugation at 2000 x g for 10min. Total and residual unprecipitated activities of ALP were determined by the DGKC method at 37°C using the Boehringer-Mannheim kit on a COBAS MIRA analyser (F. Hoffman-La Roche & Co. Ltd, Switzerland). Bone ALP activity was calculated as the difference between total and residual ALP activities.
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FIGURE I. Correlation between the Iso-ALP method (the precipitation method) and (a) the WGA affinity electrophoretic method and (b) the heat-inactivation method.
carbohydrate moieties, which makes it difficult to measure the relative amount of each isoenzyme. We evaluated a simple and rapid method for separating and quantifying bone-type ALP Correspondence: Dr M Miura. precipitation method was determined using a pooled serum specimen having a total ALP activity of 534 U/L and a mean bone ALP activity of 179 U/L. The CV of determinations was 2·6%.
Linearity extended to 2000 U /L. Some subtypes of bone ALP were not precipitated by WGA, and amounted to about 5% of ALP in neonates, 22% of ALP in adults, and 46% of ALP in patients with Paget's disease. In view of the ability of WGA to bind to N-acetyl-glucosamine and Nacetyl-neuraminic acid, these results may reflect heterogeneity in sugar chain structure and/or sialic acid content of the isoenzyme. ' Reference values for total ALP and the bone isoenzyme were determined on 40 healthy men (age range 19-74 years), 40 healthy women (age range 21-71 years) and 20 healthy children (age range 3 days-17 years). Results were (mean (SD)): Men-total ALP 140 (41'7) U/L, bone ALP 60 (23'6) U/L. Women-total ALP 126 (30'8) U/L, bone ALP 50 (23'0) U /L. Children-total ALP 452 (140'3) U/L, bone ALP 340 (134'2) U/L. Figure 1 shows the comparison between the precipitation method and the WGA affinity electrophoresis and heat inactivation methods. Heat inactivation was performed at 56°C for 10min, and WGA electrophoresis was carried out on cellulose acetate membranes (Titan III, Helena Laboratories, USA) immersed for 30 min in 50mg/L WGA in Tris-barbital buffer (pH 8,6, J-I = 0·06). ALP preparations were electrophoresed for 30 min at 180V and stained with 5 mM 5-bromo-3-indolylphosphate p-toluidine salt at 37°C for 30 min. Regression data are shown on Fig. 1, and correlation of the precipitation method with affinity electrophoresis and heat inactivation was good and satisfactory, respectively.
We believe the precipitation method to be suitable for differential quantitation of bone ALP in routine analysis.
